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(57) Abstract: 

PURPOSE: A metal contact formation method is provided to stabilize a 
contact resistance by forming an AL layer between barrier metals 
made of TI/TIN layers. 

CONSTITUTION: The method comprises the steps of: forming an 
interlayer dielectricd 3) on a semiconductor substrate(ll) having a 
junction part(12); forming a contact hole(14) to expose the junction 
part(-12) by etching a portion. .of the .interlayer dielectric; sequentially 
forming an AL layer(15), a Ti layer(16) and a TiN layer(17) on the 
entire surface of the resultant structure; and forming a metal plug(18) 
to fill the contact hole(14) and forming a metal layer(19) on the 
resultant structure. 
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1 . :^^^5^l(Hi :7iJHs ^01 

B .&'ss S-^sai oiim s^-t? a-aoji &t^ 2oiQ. 

2. g-goi oi^nT^h^i-^ ira 

tihEsi ^w^'F nssithaot LiAfe! 101 o.2/^m oiee s^rnoii me^ mil' ahdi^^^ 0.35 

3. ^'S°l ^^S^ fiT^l 

TI/TiNB|o^ HH£ICH DllWe ffll Tie^^S a «(HI AlS^g SSoES^ 5^ e^Sa 

Ai?i ^xra Ajase tffe^AiEiQ. 

E Ua) LHXI £ 1(c)^ g ^'SCHI Cttg ^7i2\ MS 51*! »ae m'&ty?] e 



11 

13 
15 
17 
19 



7\B 12 : Sti"^ 

§21- 14 : 5^ ^ 

Aie^ 16 : Ti5f 

TiNSl- 18 : g^l! MEO 



a bh^jeil ^Ah^ gq (metal contact) ^»S01I ^^1 Ti/TIN^^o^ HHEIOl 

SlA^^ Aisi^M ^4^Aii^ iA^«i Dill' i>^aoii ^^tf ^OIQ. 

SEHWI^ HHSl SSa UH ^35 I^IBI^ SfsS.^ 2^ 5^(ohinic contact)g §^o^7l ?to|| 
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aemi, e^E^^l ±7i7[ n^^m^.^ ±7i°i pwe! moi o.a.m ol5^s s^^soii im e^^ej moi 



SAish^ 4^?r 5i!i ^1 0HSEiE§ tang sstJ % -m ^^OB.S^Sg-S«*fe 
g^a tag. ^5SK)i e srse ^^aosi gssf^is m. 

E 1(a) LHJq E 1(c)^ S [&& BJElEfl 4:»2| 5©! Smifi iiiW2| B 

SEOID. 

S(14)S §St]0. S^(14)g ^StJ- ft CFi/Or E^ BOECbuffered oxide etchant; NI1F*W+H;0)g 
OISt^ Alls gej S(14) :'l7a^°l 7*9 dtPIS SITitiUF. 

E 1(b)= ffH! S.(14)s 5tm aai ^2 Al5^(15). TiSKlS) S TiNSt(17.)s S»5j^S *J« 

ft SxlEI SSS ^Alt> fe^EHSI B3E0IQ. 
Ais^(15)^ »t^^(12)21 ^£15 g!»21°J S^gS SejM ^SWI 9l5l01 10~100A2| S*ft.CK. 
AieK15)M lU &^OIh =!X^2f ^£1= STJ-SJ STdtHI 2J«KSt.'- EI-21 (junction spiking) SS-Oj 

2i£H^ Aie,K15)°) ^)JIIM i^ol^ ^2 OH^ gfiSFCK ^, i7J2| SSdKaspect 
ratio)7f S^HfOH ^ Aiet(15)2| ilig^HBlBIAKstep coverage)^ imilTaES A|9|(15)2| 
Xie 4|CH*^ tF4^AI3i:7l 91*8 200X 0|S^2^ 7aS2f aoTorr 01oF°l aqOflAI AI-0.55CiJ-lXSi EBSs OlS 
ShOl S^ftfQ. 

Tief(16)s 200~1000A21 ^IS S^^=al, mEllHIO|M(collii«ate).E|E|-H E& IHP(lonized metal 
Plasma) ElEl&g ^gtiO-. 

TiN5t(17)S EjaiEIM >s 01 El 1!( reactive sputtering) g-gOil 2JS|| BffiJ-IOOOASJ ^)J||S gSfthTlU, 
CVD ^'■gOfl °l*ll 200~400A°i ^IfllS S*t*fEK 

gXlEI ;gtvg BSthAI^PI ?|oH ^'AIS^S g*|El gE:?^ 650*c 01^' SfOllg^ 

a-^DIfe^ gmOil SItJ-gli- a&^OILl 11 E|=D(film lifting) «^4!-0| ^^^m"- 4 2i^E5 650 
♦c OlSKHIAl ^Alt-CK OILBI, gxlSI SgM 2^ gxHEl §«|g OlgSHJI ^ Aim 2^011^ 650-c Ol5h°l 
gE°l S^II^IWiAl 3Qi OILHS ^AlSm, fil-gS ( furnace) Oil A| ^KV^ S^Oll^ GOO'c 01512:1 14: 
^?|7|0ilAl 10^ OILHS ^Al^ta. nsHQi, goi AlB|(15)# Ti5[(16)aQ ^TJi S?01l = 

i*isi s§M ^Aisixi sfoiE am. 

t^S, Tieta S*f*^ft AlSfs S*!^ ^E 21=01, Aie[S ss?*^ ft Tie|# [fflSf saol 

gSISlEF. B, S§= §4=Sjo£ ^Al§K)IOt thQ. 

Aietg 273 3^011= W^OIh StT^SJ ^EI5 W^'^ S|S ^BjOlj 2JS| BSa S®! 

t^OI S017;|I1, Ti5|g 379 S?01i^ TiAl.21 aSOil 2)§ll St^^°l ^Sie SI7J21 ^SjEIOl dl 

4^st^ bl-2h a-S Sg°S Seig MS g=s01 ?gia Stl^Sl ^s*! 7^lt.^= 

XIB, M^gOl ^faa Stl¥011 H|*|| 7h73HS 4;7J2| dilSM Ol^S SSll OPI 

2fsa g^¥2i 5B1 «tKg ^Alt^ a^s, 3t 3^21 sHoiiHg mm, ^sr?is #ssh)i 5ai-*j 

20! Ll. 
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la 11 'i' li 21(HIA1 W it mi- g-GI ^^Oi&g 3^ HIinsj m 5^ AhO|50flAi ga} Til 

4^ aia. 

E Uc)^ SB! ^(14)01 OHS!gE= .^i:il!!§ g*tSlCN SaHCIB)© ««tf ^ SlB 4^^ 

CHI s^#(i9)g esEditi-;, 



fe'-ati- tim ^01 s ^-SOII 2ISI-2 Ti/TiNe[^S HHEIOi Dill's^ S^*^ ffll Ti9|# S a= § 

4^:71 5?!) itft!- Sill 7i 4'-¥0il Aie^, TiSj-S TiNSI-M ^Vt^^.^ SSSIS S-71I2K 

A}-7| SEH SOI DHggss SBinfi ^St^ % 4^^(HI g^sS ^SSI-^ 971IS ititHDI 01 

^013 31M sgog aeEill i7*2J Diil^ e^j «S &g . 

g^tr 2. Jill 1 t^OII SiOlAI, ^t^^l AlSfS 10 LHT:;! 100A2I ^JMS §SohS 218 ^9^^ Sf= S.^E 

ai iwej 5Bi *s . 

g^tr 3. 1 1 t^Ofl SiOlAI, 4^:71 Aiei-2 200-c 0ISF2I 3n>Torr O|o^24 SreiOilAI Al-0.5%Cu- 

1%SI Eh3!S 0IS510J SS5fe sgog bhESB. ^txiS] MS 5a{ a« ^^B. 

4. HI 1 t^Oll SiOlAI, &^7| TiN2|g g*f*K $ gflEI SSs 4!A|S^^ BTSM □ StfSh^ 2 
g sgog si-^ tii-£ai i7j2l fflia- =eH gfg. 

5. fli 4 SiOIAI. ^IX ^tHE! SSS 650*c 0|*^2J §i g^PIWIAI IDS OjLHS 4'A|t^= 

ag ^s£s e!-£jii i7;i-2i mim- 5^1^ s bs. 

g^tf 6. sHEsii I'ls 4^¥0ii ^sa #^^ sss^si a^S! s^g •^^sfsho) ^r); e^E^ll :'ib&^oii ^ 
«a st^¥M inMAiFis saj sg s«sh= &?iief/ 

»a! sg .stm aai 4'-^?o« fiet, Ai5f a TiNSfg «st^ ^ sxiei ssb u 

Alois &?II2I, 

^:?l =Bj §01 DHUEIS^ gEing $ aSil ^2 ^^Oll 3^Sh SSSI= &?lg 5t!«H31 01 

^CHS 3ig ^g^s SIS ©EjEJ ^W2j Dfl^ «s 

St^S 7. Jill 6 tHHI SiOIAI, ^71 Aiefg 10 LH^ 100A21 ^JlilS SSShS 3ig ^SSS ShS 9[E 
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m 4:X^2| Ml" saj S« g^g . 

S^tf 8. JJI 6 SfOfl SlOIAl, Aie^S ZOO-c OISF°J SS2^ 3iiiTorr QlShSJ gJ^MAI AI-0.5%Cu- 
IXSi EfaiS OIS«K)l tiSS^^ ?iS ^tSa iiXFSl 0|]g ^0) t<S . 

^gss s^= insj ms 5^! as sai. 
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